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NXP Semiconductors P89LPC933/934/935/936

8-bit microcontroller with accelerated two-clock 80C51 core

7. Logic symbols
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Fig 6. P89LPC933/934 logic symbol
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Fig 7. P89LPC935/936 logic symbol
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NXP Semiconductors P89LPC933/934/935/936

8-bit microcontroller with accelerated two-clock 80C51 core

8. Functional description

Remark: Please refer to the P89LPC933/934/935/936 User manual for a more detailed
functional description.

8.1 Special function registers

Remark: SFR accesses are restricted in the following ways:

* User must not attempt to access any SFR locations not defined.
¢ Accesses to any defined SFR locations must be strictly for the functions for the SFRs.
* SFR bits labeled ‘-, logic 0 or logic 1 can only be written and read as follows:

— -’ Unless otherwise specified, must be written with logic 0, but can return any
value when read (even if it was written with logic 0). It is a reserved bit and may be
used in future derivatives.

— Logic 0 must be written with logic 0, and will return a logic O when read.
— Logic 1 must be written with logic 1, and will return a logic 1 when read.

P89LPC933_934_935_936 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.
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Table 6.

Special function registers - P89LPC935/936
* indicates SFRs that are bit addressable.

Name

ACC*
ADCONO

ADCON1

ADINS
ADMODA
ADMODB
ADOBH
ADOBL
ADODATO
ADODAT1
ADODAT2
ADODAT3
AD1BH
AD1BL
AD1DATO
AD1DAT1
AD1DAT2
AD1DAT3
AUXR1

B*
BRGRO02!
BRGR1Z
BRGCON
CCCRA

Description SFR
addr.
Bit address

Accumulator EOH
A/D control register 0 8EH
A/D control register 1 97H
A/D input select A3H
A/D mode register A COH
A/D mode register B AlH
A/D_0 boundary high register BBH
A/D_0 boundary low register ~ A6H
A/D_0 data register 0 C5H
A/D_0 data register 1 C6H
A/D_0 data register 2 C7H
A/D_0 data register 3 F4H
A/D_1 boundary high register C4H
A/D_1 boundary low register ~ BCH
A/D_1 data register 0 D5H
A/D_1 data register 1 D6H
A/D_1 data register 2 D7H
A/D_1 data register 3 F5H
Auxiliary function register A2H
Bit address

B register FOH
Baud rate generator rate low  BEH
Baud rate generator rate high BFH
Baud rate generator control BDH
Capture compare A control EAH

register

Bit functions and addresses Reset value
MSB LSB Hex Binary
E7 E6 ES E4 E3 E2 El EO
00 0000 0000
ENBIO ENADCI TMMO EDGEO ADCI0O ENADCO ADCS01 ADCSO00 |00 0000 0000
0
ENBI1 ENADCI TMM1 EDGE1 ADCI1 ENADC1 ADCS11 ADCS10 |00 0000 0000
1
ADI13 ADI12 ADI11 ADI10 ADIO3 ADIO2 ADIO1 ADIOO 00 0000 0000
BNDI1 BURST1 SCC1 SCAN1 BNDIO BURSTO SCCO SCANO 00 0000 0000
CLK2 CLK1 CLKO - ENDAC1 ENDACO BSAl BSAO0O 00 000x 0000
FF 1111 1111
00 0000 0000
00 0000 0000
00 0000 0000
00 0000 0000
00 0000 0000
FF 1111 1111
00 0000 0000
00 0000 0000
00 0000 0000
00 0000 0000
00 0000 0000
CLKLP EBRR ENT1 ENTO SRST 0 - DPS |00 0000 00x0
F7 F6 F5 F4 F3 F2 F1 FO
00 0000 0000
00 0000 0000
00 0000 0000
- - - - - - SBRGS BRGEN 00[2 XxXxx xx00
ICECA2 ICECA1 ICECAO0 ICESA ICNFA FCOA OCMAl OCMAO |00 0000 0000

9100 TGD08 X00]2-0M] PaleIa[229e YlIM J13[|0J1U0I04DIW 1I0-8

9€6/9E6/7E6/£€60d168d
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NXP Semiconductors P89LPC933/934/935/936

8.2

8.3

8.3.1

8.3.2

8.3.3

8.34

8.3.5

8.3.6

P8ILPC933_934_935_936

8-bit microcontroller with accelerated two-clock 80C51 core

Enhanced CPU

The P89LPC933/934/935/936 uses an enhanced 80C51 CPU which runs at six times the
speed of standard 80C51 devices. A machine cycle consists of two CPU clock cycles, and
most instructions execute in one or two machine cycles.

Clocks

Clock definitions
The P89LPC933/934/935/936 device has several internal clocks as defined below:
OSCCLK — Input to the DIVM clock divider. OSCCLK is selected from one of four clock

sources (see Figure 8) and can also be optionally divided to a slower frequency (see
Section 8.8 “CCLK modification: DIVM register”).

Remark: foqc is defined as the OSCCLK frequency.

CCLK — CPU clock; output of the clock divider. There are two CCLK cycles per machine
cycle, and most instructions are executed in one to two machine cycles (two or four CCLK
cycles).

RCCLK — The internal 7.373 MHz RC oscillator output.

PCLK — Clock for the various peripheral devices and is CCLK/,.

CPU clock (OSCCLK)

The P89LPC933/934/935/936 provides several user-selectable oscillator options in
generating the CPU clock. This allows optimization for a range of needs from high
precision to lowest possible cost. These options are configured when the flash is
programmed and include an on-chip watchdog oscillator, an on-chip RC oscillator, an
oscillator using an external crystal, or an external clock source. The crystal oscillator can
be optimized for low, medium, or high frequency crystals covering a range from 20 kHz to
18 MHz.

Low speed oscillator option

This option supports an external crystal in the range of 20 kHz to 100 kHz. Ceramic
resonators are also supported in this configuration.

Medium speed oscillator option

This option supports an external crystal in the range of 100 kHz to 4 MHz. Ceramic
resonators are also supported in this configuration.

High speed oscillator option

This option supports an external crystal in the range of 4 MHz to 18 MHz. Ceramic
resonators are also supported in this configuration.

Clock output

The P89LPC933/934/935/936 supports a user-selectable clock output function on the
XTAL2/CLKOUT pin when crystal oscillator is not being used. This condition occurs if
another clock source has been selected (on-chip RC oscillator, watchdog oscillator,
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8-bit microcontroller with accelerated two-clock 80C51 core

XTAL1
XTAL2

,| HIGH FREQUENCY
J MEDIUM FREQUENCY > RTC
< LOW FREQUENCY >
> ADC1
. ADCO
™ (PeoLPC935/936)
3| Y osceik COLK
> DIVM > CPU
RC RCCLK [ ) ¥
OSCILLATOR 2]
(7.3728 MHz +1 %) PCLK .
WATCHDOG > woT
OSCILLATOR
(400 KHz +30 % —20 %) ] PCLK ] ] N I 32 x PLL |
L ccu
TIMER 0 AND 5
TIVER 1 12C-BUS SPI UART (P89LPCY35/936)

Fig 8.

Block diagram of oscillator control

002aab079
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8.11

8.12

8.12.1

P8ILPC933_934_935_936

8-bit microcontroller with accelerated two-clock 80C51 core

* CODE

64 kB of code memory space, accessed as part of program execution and via the
MOVC instruction. The P89LPC933/934/935/936 have 4 KB/8 kB/16 kB of on-chip
Code memory.

The P89LPC935/936 also has 512 bytes of on-chip data EEPROM that is accessed via
SFRs (see Section 8.27 “Data EEPROM (P89LPC935/936)").

Data RAM arrangement
The 768 bytes of on-chip RAM are organized as shown in Table 7.

Table 7.  On-chip data memory usages

Type Data RAM Size (bytes)
DATA Memory that can be addressed directly and indirectly 128
IDATA Memory that can be addressed indirectly 256
XDATA Auxiliary (‘External Data’) on-chip memory that is accessed 512

using the MOVX instructions (P89LPC935/936)

Interrupts

The P89LPC933/934/935/936 uses a four priority level interrupt structure. This allows
great flexibility in controlling the handling of the many interrupt sources. The
P89LPC933/934/935/936 supports 15 interrupt sources: external interrupts 0 and 1,
timers 0 and 1, serial port TX, serial port Rx, combined serial port Rx/Tx, brownout detect,
watchdog/Real-Time clock, 12C-bus, keyboard, comparators 1 and 2, SPI, CCU, data
EEPROM write/ADC completion.

Each interrupt source can be individually enabled or disabled by setting or clearing a bit in
the interrupt enable registers IENO or IEN1. The IENO register also contains a global
disable bit, EA, which disables all interrupts.

Each interrupt source can be individually programmed to one of four priority levels by
setting or clearing bits in the interrupt priority registers IP0, IPOH, IP1, and IP1H. An
interrupt service routine in progress can be interrupted by a higher priority interrupt, but
not by another interrupt of the same or lower priority. The highest priority interrupt service
cannot be interrupted by any other interrupt source. If two requests of different priority
levels are pending at the start of an instruction, the request of higher priority level is
serviced.

If requests of the same priority level are pending at the start of an instruction, an internal
polling sequence determines which request is serviced. This is called the arbitration
ranking.

Remark: The arbitration ranking is only used to resolve pending requests of the same
priority level.

External interrupt inputs

The P89LPC933/934/935/936 has two external interrupt inputs as well as the Keypad
Interrupt function. The two interrupt inputs are identical to those present on the standard
80C51 microcontrollers.
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8.13

8.13.1

8.13.1.1

8.13.1.2

P8ILPC933_934_935_936

8-bit microcontroller with accelerated two-clock 80C51 core

I/O ports

The P89LPC933/934/935/936 has four I/O ports: Port 0, Port 1, Port 2, and Port 3.
Ports 0, 1 and 2 are 8-bit ports, and Port 3 is a 2-bit port. The exact number of I/O pins
available depends upon the clock and reset options chosen, as shown in Table 8.

Table 8. Number of I/O pins available

Clock source Reset option Number of I/O pins
(28-pin package)

On-chip oscillator or watchdog No external reset (except during 26
oscillator power-up)

External RST pin supported 25
External clock input No external reset (except during 25

power-up)

External RST pin supported!(] 24
Low/medium/high speed oscillator No external reset (except during 24
(external crystal or resonator) power-up)

External RST pin supportedl 23

[1] Required for operation above 12 MHz.

Port configurations

All but three I/O port pins on the P89LPC933/934/935/936 may be configured by software
to one of four types on a bit-by-bit basis. These are: quasi-bidirectional (standard 80C51
port outputs), push-pull, open drain, and input-only. Two configuration registers for each
port select the output type for each port pin.

1. P1.5 (RST) can only be an input and cannot be configured.

2. P1.2 (SCL/TO) and P1.3 (SDA/INTO) may only be configured to be either input-only or
open-drain.

Quasi-bidirectional output configuration

Quasi-bidirectional output type can be used as both an input and output without the need
to reconfigure the port. This is possible because when the port outputs a logic HIGH, it is
weakly driven, allowing an external device to pull the pin LOW. When the pin is driven
LOW, it is driven strongly and able to sink a fairly large current. These features are
somewhat similar to an open-drain output except that there are three pull-up transistors in
the quasi-bidirectional output that serve different purposes.

The P89LPC933/934/935/936 is a 3 V device, but the pins are 5 V-tolerant. In
quasi-bidirectional mode, if a user applies 5 V on the pin, there will be a current flowing
from the pin to Vpp, causing extra power consumption. Therefore, applying 5V in
quasi-bidirectional mode is discouraged.

A quasi-bidirectional port pin has a Schmitt trigger input that also has a glitch suppression
circuit.

Open-drain output configuration

The open-drain output configuration turns off all pull-ups and only drives the pull-down
transistor of the port driver when the port latch contains a logic 0. To be used as a logic
output, a port configured in this manner must have an external pull-up, typically a resistor
tied to Vbp.-
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8.19.6

P8ILPC933_934_935_936

8-bit microcontroller with accelerated two-clock 80C51 core

Capture Noise Filter bit. If set, the capture logic needs to see four consecutive samples of
the same value in order to recognize an edge as a capture event. An event counter can be
set to delay a capture by a number of capture events.

PWM operation

PWM operation has two main modes, symmetrical and asymmetrical.

In asymmetrical PWM operation the CCU timer operates in down-counting mode
regardless of the direction control bit.

In symmetrical mode, the timer counts up/down alternately. The main difference from
basic timer operation is the operation of the compare module, which in PWM mode is
used for PWM waveform generation.

As with basic timer operation, when the PWM (compare) pins are connected to the
compare logic, their logic state remains unchanged. However, since bit FCO is used to
hold the halt value, only a compare event can change the state of the pin.

TOR2

compare value
timer value

0x0000

non-inverted | | | | | | | |
S I N T

002aaa893

Fig 10. Asymmetrical PWM, down-counting mode

TOR2

compare value
timer value

0

non-inverted | | | |
inverted | | | |

002aaa894

Fig 11. Symmetrical PWM
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8-bit microcontroller with accelerated two-clock 80C51 core

8.19.9 CCuU interrupts

There are seven interrupt sources on the CCU which share a common interrupt vector.

Fig 13.

EA (IEN0.7)
ECCU (IEN1.4)

TOIE2 (TICR2.7
TOIF2 (TIFR2.7

TICIE2A (TICR2.0
TICF2A (TIFR2.0

TICIE2B (TICR2.1
TICF2B (TIFR2.1

)
)
)
)
)
)
TOCIE2A (TICR2.3)
TOCF2A (TIFR2.3)
TOCIE2B (TICR2.4)
TOCF2B (TIFR2.4)
)

)

)

)

TOCIE2C (TICR2.5
TOCF2C (TIFR2.5

TOCIE2D (TICR2.6
TOCF2D (TIFR2.6

Capture/compare unit interrupts

| } interrupt to
other CPU
| } interrupt
sources
» ENCINT.0
PRIORITY
ENCODER ENCINT.1
ENCINT.2

002aaa896

8.20

8.20.1

P8ILPC933_934_935_936

UART

The P89LPC933/934/935/936 has an enhanced UART that is compatible with the
conventional 80C51 UART except that Timer 2 overflow cannot be used as a baud rate
source. The P89LPC933/934/935/936 does include an independent baud rate generator.
The baud rate can be selected from the oscillator (divided by a constant), Timer 1
overflow, or the independent baud rate generator. In addition to the baud rate generation,
enhancements over the standard 80C51 UART include Framing Error detection,
automatic address recognition, selectable double buffering and several interrupt options.
The UART can be operated in four modes: shift register, 8-bit UART, 9-bit UART, and CPU
clock/32 or CPU CIOCk/lG-

Mode O

Serial data enters and exits through RXD. TXD outputs the shift clock. 8 bits are
transmitted or received, LSB first. The baud rate is fixed at 14 of the CPU clock
frequency.
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8-bit microcontroller with accelerated two-clock 80C51 core

8.22.1 Typical SPI configurations

|
|
|
I
master : slave
I
MISO ! MISO
8-BITSHIFT [ ~T°¢ X -1 8-BITSHIFT
REGISTER | _ | MOSI ! MOSI| | REGISTER
i
|
SPICLK : SPICLK
SPICLOCK [~ ; =
GENERATOR PORT ! SS
|
I
I
I
|
| 002222901
I
|
Fig 18. SPI single master single slave configuration
|
|
|
I
master ! slave
I
MISO : MISO
8-BITSHIFT [~T7* X >~ 8-BITSHIFT
REGISTER | | MosI [ MOSI| | REGISTER
i
|
SPICLK | SPICLK
SPICLOCK [~ : > 171 spicLock
GENERATOR $s ! 53 GENERATOR
|
|
I
I
I
|
i 002aaag02
I
|
Fig 19. SPI dual device configuration, where either can be a master or a slave
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8.25

8-bit microcontroller with accelerated two-clock 80C51 core

Watchdog timer

The watchdog timer causes a system reset when it underflows as a result of a failure to
feed the timer prior to the timer reaching its terminal count. It consists of a programmable
12-bit prescaler, and an 8-bit down counter. The down counter is decremented by a tap
taken from the prescaler. The clock source for the prescaler is either the PCLK or the
nominal 400 kHz watchdog oscillator. The watchdog timer can only be reset by a
power-on reset. When the watchdog feature is disabled, it can be used as an interval
timer and may generate an interrupt. Figure 22 shows the watchdog timer in Watchdog
mode. Feeding the watchdog requires a two-byte sequence. If PCLK is selected as the
watchdog clock and the CPU is powered-down, the watchdog is disabled. The watchdog
timer has a time-out period that ranges from a few us to a few seconds. Please refer to the
P89LPC933/934/935/936 User manual for more details.

MOV WFEED1, #0A5H
MOV WFEED?2, #05AH

watchdog
oscillator ,
PCLK — |

232 PRESCALER _E_ 8 ‘g&ﬁ%‘g“ reset(!)

wocon (a7H) | Pre2 | pret | Preo | - | - |WDRUN|WD‘TOF|WDCLK|

sequence

8.26

8.26.1

8.26.2

P8ILPC933_934_935_936

(1) Watchdog reset can also be caused by an invalid feed sequence, or by writing to WDCON not immediately followed by a feed

Fig 22. Watchdog timer in Watchdog mode (WDTE = 1)

002aaa905

Additional features

Software reset

The SRST bit in AUXR1 gives software the opportunity to reset the processor completely,
as if an external reset or watchdog reset had occurred. Care should be taken when writing
to AUXRL1 to avoid accidental software resets.

Dual data pointers

The dual Data Pointers (DPTR) provides two different Data Pointers to specify the
address used with certain instructions. The DPS bit in the AUXR1 register selects one of
the two Data Pointers. Bit 2 of AUXR1 is permanently wired as a logic 0 so that the DPS
bit may be toggled (thereby switching Data Pointers) simply by incrementing the AUXR1
register, without the possibility of inadvertently altering other bits in the register.
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8-bit microcontroller with accelerated two-clock 80C51 core

Table 13. Dynamic characteristics (18 MHz) ...continued
Vpp = 3.0 V to 3.6 V unless otherwise specified.
Tamb = —40 °C to +85 °C for industrial, —40 °C to +125 °C for extended, unless otherwise specified.12]

Symbol Parameter Conditions Variable clock fosc =18 MHz |Unit
Min Max Min Max

tspICLKH SPICLK HIGH time see Figure 26, 28,

master 29,30 Yok - 11 - ns

slave 3Lk - 167 - ns
tspicLKL SPICLK LOW time see Figure 26, 28,

master 29,30 %Lk - 111 - ns

slave Yok - 167 - ns
tspipsu SPI data set-up time see Figure 26, 28,

master or slave 29,30 100 - 100 - ns
tspIDH SPI data hold time see Figure 26, 28,

master or slave 29,30 100 - 100 - ns
tspia SPI access time see Figure 29, 30

slave 0 80 0 80 ns
tspiDIs SPI disable time see Figure 29, 30

slave 0 160 - 160 ns
tspipv SPI enable to output data valid see Figure 26, 28,

time 29, 30

slave - 160 - 160 ns

master - 111 - 111 ns
tspioH SPI output data hold time see Figure 26, 28, 0 - 0 - ns

29,30

tspir SPI rise time see Figure 26, 28,

SPI outputs 29,30 ) 100 ) 100 ns

(SPICLK, MOSI, MISO)

SPl inputs . - 2000 - 2000 ns

(SPICLK, MOSI, MISO, SS)
tspiE SPI fall time see Figure 26, 28,

SPI outputs 29,30 - 100 - 100 ns

(SPICLK, MOSI, MISO)

SPI inputs - 2000 - 2000 ns

(SPICLK, MOSI, MISO, SS)

[1] Parameters are valid over ambient temperature range unless otherwise specified.

[2] Parts are tested to 2 MHz, but are guaranteed to operate down to O Hz.
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8-bit microcontroller with accelerated two-clock 80C51 core

13.2 ADC electrical characteristics

Table 16. ADC electrical characteristics

Vpp = 2.4V to 3.6 V, unless otherwise specified.

Tamb = —40 °C to +85 °C for industrial, —40 °C to +125 °C for extended, unless otherwise specified.
All limits valid for an external source impedance of less than 10 kQ.

Symbol Parameter Conditions Min Typ Max Unit
Via analog input voltage Vsgs-0.2 - Vpp +0.2 V
Ciss input capacitance - - 15 pF
Ep differential linearity error - - +1 LSB
EL(adj) integral non-linearity - - *1 LSB
Eo offset error - - +2 LSB
Ec gain error - - +1 %
Eutot) total unadjusted error - - +2 LSB
McTte channel-to-channel matching - - +1 LSB
Olct(port) crosstalk between port inputs 0 kHz to 100 kHz - - -60 dB
SRin input slew rate - - 100 Vims
Tey(ADC) ADC clock cycle time 111 - 2000 ns
tapc ADC conversion time A/D enabled - - 13Teyapc) NS
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14. Package outline

PLCC28: plastic leaded chip carrier; 28 leads SOT261-2
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L I | I I |
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DIMENSIONS (mm dimensions are derived from the original inch dimensions)
Aq Ag 7z~ z=D)
A A b b p@® | @ H H K L D E
UNIT min.| 3 |max.| P 1 € | ° | ®E D E Pl Y Y | max.| max. B
457 0.53 | 0.81 |11.58|11.58 10.92(10.92 | 12,57 |12.57| 1.22 | 1.44
MM | 419 | 0510251305 | o551 066 [11.43|11.43| "7 | 0.01 | 991 1232|1282 107 | 1.02 | 018|018 | 01 [ 2162161
45
) 0.180 0.021[0.032 | 0.456 | 0.456 0.43 | 0.43 |0.495|0.495|0.048 | 0.057
inches| o 1g5 | 0-02 | 0-01 | 012 1 y'0151 6 006 | 0.450 | 0.450| %% | 0.39 | 0.39 |0.485 | 0.485| 0.042 | 0.040 | 0-007|0-007| 0.004]0.085) 0.085
Note
1. Plastic or metal protrusions of 0.25 mm (0.01 inch) maximum per side are not included.
REFERENCES
OUTLINE EUROPEAN ISSUE DATE
VERSION IEC JEDEC JEITA PROJECTION
99-12-27
SOT261-2 112E08 MS-018 EDR-7319 E@ 01-11-15

Fig 32. Package outline SOT261-2 (PLCC28)
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HVQFN28: plastic thermal enhanced very thin quad flat package; no leads;

28 terminals; body 6 x 6 x 0.85 mm SOT788-1
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AQ)
UNIT| x| AL | b | ¢ | DD | Dy [E®| Eh | e |ex e | L | v [w/|y |y
0.05 | 0.35 6.1 | 425 | 6.1 | 425 0.75
mm 1 0.00 | 025 0.2 59 | 395 | 59 | 3.95 065 | 39 | 3.9 0.50 0.1 | 0.05| 0.05 | 0.1
Note
1. Plastic or metal protrusions of 0.075 mm maximum per side are not included.
REFERENCES
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Fig 34.
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15. Abbreviations

8-bit microcontroller with accelerated two-clock 80C51 core
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Table 17. Acronym list

Acronym Description

A/D Analog to Digital

CPU Central Processing Unit

DAC Digital to Analog Converter

EPROM Erasable Programmable Read-Only Memory
EEPROM Electrically Erasable Programmable Read-Only Memory
EMI Electro-Magnetic Interference

LED Light Emitting Diode

PWM Pulse Width Modulator

RAM Random Access Memory

RC Resistance-Capacitance

RTC Real-Time Clock

SAR Successive Approximation Register

SFR Special Function Register

SPI Serial Peripheral Interface

UART Universal Asynchronous Receiver/Transmitter

All information provided in this document is subject to legal disclaimers. © NXP B.V. 2011. All rights reserved.

Product data sheet

Rev. 8 — 12 January 2011 72 of 77



NXP Semiconductors

P89LPC933/934/935/936

16. Revision history

8-bit microcontroller with accelerated two-clock 80C51 core

Table 18. Revision history

Document ID

P89LPC933 934 935 936 v.8
Modifications:

P89LPC933_934_ 935_936 v.7
P89LPC933_934_ 935_936 v.6
P89LPC933_934_935_936 v.5
P89LPC933_934_935v.4

Release Data sheet status Change notice Supersedes
date
20110112 Product data sheet - P89LPC933 934 935 936 v.7

® Table 10 “Limiting values™ Changed V,, max to 5.5 V.
* Table 11 “Static characteristics”: Added Vpog.
* Table 16 “ADC electrical characteristics”: Corrected V5 max.

® Section 8.16 “Reset”: Added sentence “When this pin functions as a reset input....”

20081126 Product data sheet - P89LPC933 934 935 936 v.6
20050620 Product data sheet - P89LPC933_934_935_936 v.5
20041103 Product data sheet - P89LPC933 934 935v.4
20040209 Objective data - P89LPC933_934_935Vv.3
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17. Legal information

17.1 Data sheet status

Document status[[2] Product status[3! Definition

Objective [short] data sheet Development
Preliminary [short] data sheet  Qualification

Product [short] data sheet Production

This document contains data from the objective specification for product development.
This document contains data from the preliminary specification.

This document contains the product specification.

[1]  Please consult the most recently issued document before initiating or completing a design.

[2] The term ‘short data sheet’ is explained in section “Definitions”.

[3] The product status of device(s) described in this document may have changed since this document was published and may differ in case of multiple devices. The latest product status

information is available on the Internet at URL http://www.nxp.com.

17.2 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences of
use of such information.

Short data sheet — A short data sheet is an extract from a full data sheet
with the same product type number(s) and title. A short data sheet is intended
for quick reference only and should not be relied upon to contain detailed and
full information. For detailed and full information see the relevant full data
sheet, which is available on request via the local NXP Semiconductors sales
office. In case of any inconsistency or conflict with the short data sheet, the
full data sheet shall prevail.

Product specification — The information and data provided in a Product
data sheet shall define the specification of the product as agreed between
NXP Semiconductors and its customer, unless NXP Semiconductors and
customer have explicitly agreed otherwise in writing. In no event however,
shall an agreement be valid in which the NXP Semiconductors product is
deemed to offer functions and qualities beyond those described in the
Product data sheet.

17.3 Disclaimers

Limited warranty and liability — Information in this document is believed to
be accurate and reliable. However, NXP Semiconductors does not give any
representations or warranties, expressed or implied, as to the accuracy or
completeness of such information and shall have no liability for the
consequences of use of such information.

In no event shall NXP Semiconductors be liable for any indirect, incidental,
punitive, special or consequential damages (including - without limitation - lost
profits, lost savings, business interruption, costs related to the removal or
replacement of any products or rework charges) whether or not such
damages are based on tort (including negligence), warranty, breach of
contract or any other legal theory.

Notwithstanding any damages that customer might incur for any reason
whatsoever, NXP Semiconductors’ aggregate and cumulative liability towards
customer for the products described herein shall be limited in accordance
with the Terms and conditions of commercial sale of NXP Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to make
changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or

P8ILPC933_934_935_936

All information provided in this document is subject to legal disclaimers.

malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors accepts no liability for inclusion and/or use of
NXP Semiconductors products in such equipment or applications and
therefore such inclusion and/or use is at the customer’s own risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes no
representation or warranty that such applications will be suitable for the
specified use without further testing or modification.

Customers are responsible for the design and operation of their applications
and products using NXP Semiconductors products, and NXP Semiconductors
accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications and
products planned, as well as for the planned application and use of
customer’s third party customer(s). Customers should provide appropriate
design and operating safeguards to minimize the risks associated with their
applications and products.

NXP Semiconductors does not accept any liability related to any default,
damage, costs or problem which is based on any weakness or default in the
customer’s applications or products, or the application or use by customer’s
third party customer(s). Customer is responsible for doing all necessary
testing for the customer’s applications and products using NXP
Semiconductors products in order to avoid a default of the applications and
the products or of the application or use by customer’s third party
customer(s). NXP does not accept any liability in this respect.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent
damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those given in
the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted or
construed as an offer to sell products that is open for acceptance or the grant,
conveyance or implication of any license under any copyrights, patents or
other industrial or intellectual property rights.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from national authorities.
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